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Utility Model Laid-Open (KOKAI) No. S60-35742 
Laid-Open date: March 12 , 1985 

SPECIFICATION 

1. Title of the Utility Model; 

Reactor 

2. What is Claimed; 

A reactor characterized in that a manhole nozzle is 
provided at a lower part of the body of a large-sized 
reactor. 

3. Detailed Description of the Utility Model: 
[Field of Utilization of the Utility Model] 

The present Utility Model relates to a reactor which 
is suited for carrying out with ease maintenance works such 
as replacement of the catalyst in the reactor, and 
inspection of its inside. 
[Background of the Utility Model] 

FIG. 1 shows a vertical section of a conventional 
large-sized high temperature and high pressure reactor 
comprising a reactor body 1, a tray 2 for uniformly 
distributing the fluid, a catalyst 3, a grid 4 holding the 
said catalyst 3, a center pipe 5 by which the catalyst 3 is 
let fall when it is replaced, a fluid inlet nozzle 6, a 
quench pipe 7 for cooling the fluid after passing through 
the catalyst, a catalyst outlet nozzle 8, a fluid outlet 
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nozzle 9, a skirt 10 supporting the reactor body 1, and a 
top nozzle 11 which also serves as a manhole. 

In this structure , the opening for taking in or out 
the articles or materials is provided only at the top of the 
reactor body 1, so that when carrying out a maintenance work 
such as replacement of the tray 2 , grid 3 or catalyst 3 or 
an inspection of the reactor inside , the tools necessary for 
such works and the inspection instruments must be brought in 
from the top nozzle 11 at the top of the reactor. Also, the 
worker is required to climb up the reactor and enter it from 
its top portion. This not only necessitates a great deal of 
time for the work but also involves a risk for the worker to 
drop a tool inadvertently from an elevated position. 
Particularly in case where the total length of the reactor 
body 1 is large, such as when a large number of catalyst 
beds are provided in the reactor, it is necessary, for 
instance, to hung down a Jacob's ladder from the top nozzle 
11 to a middle portion of the reactor body 1 for allowing 
the worker to go down to the bottom of the reactor body. 
This involves a risk of endangering the life of the worker. 
Such a long time of working entails an elongated downtime of 
the reactor. Needless to say, reactor is the heart of the 
plant, so that stoppage of the reactor leads to shutdown of 
the entire plant and thus has been a serious impediment to 
the normal operation of the plant. 
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The high-temperature and high-pressure reactor 
described here is specified by a design temperature of not 
lower than 380 C and a design pressure of not lower than 140 
kg/cm 2 g, and may exceed 2,500 mm in internal diameter. In 
such a reactor, the body wall thickness may be greater than 
150 mm and, in some cases, may even exceed 250 mm depending 
on the conditions of use. In the prior art, it has been 
considered dangerous to provide a large-sized manhole nozzle 
of around 18 inches or greater in the body portion of the 
reactor under such strict design conditions with a large 
wall thickness, and there is known no practical example 
thereof . 

[Object of the Utility Model] 

The object of the present Utility Model is to provide 
a 

large-sized reactor equipped with a manhole nozzle at the 
bottom, which reactor is free of the said defects of the 
prior art, easy to conduct maintenance works such as 
replacement of the catalyst and inspection, and enhanced in 
safety. 

[Summary of the Utility Model] 

The present Utility Model may be epitomized as 
follows : 

A manhole is provided at a lower part of the reactor body so 
that when conducting maintenance works or inspection of the 
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reactor, the entrance and exit of the worker or tools can be 
effected not only through the top nozzle but also through 
the manhole nozzle of the present Utility Model provided at 
a lower part of the reactor body. 
[Embodiment of the Utility Model] 

An embodiment of the present Utility Model is 
described below with reference to FIG. 2. In the drawing, 
the same reference numerals are used to indicate the parts 
same as or equivalent to those of the conventional reactor 
described above. As apparent from the drawing, the 
structure of this embodiment is identical with that of the 
above-described conventional example except that a manhole 
nozzle 12 is additionally provided at a lower part of the 
reactor body 1. 

By providing the said manhole nozzle 12, it becomes 
possible for a worker to enter or exit from the reactor 
through the said manhole nozzle 12 when exercising a work 
for maintenance or inspection of the lower portion of the 
reactor body 1. This betters maintenance and inspection 
workability and also facilitates entrance and exit of the 
tools or inspection instruments into or from the reactor, 
and accordingly the operational safety is enhanced. 

Needless to say, when installing the said manhole 
nozzle in the reactor, it needs to practice sufficient 
quality control of the materials used, welding, inspection, 
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etc., as well as a perfect stress analysis. 
[Effect of the Utility Model] 

As described above, according to the present Utility 
Model, as the maintenance and inspection works such as 
replacement of the catalyst are made easy to carry out, 
there can be obtained the advantageous effect that the work 
time is remarkably shortened and the safety of work is also 
enhanced. 

4. Brief Description of the Drawings; 

FIG. 1 is a vertical section of a conventional large- 
sized reactor, and FIG. 2 is a vertical section of an 
embodiment of the present Utility Model. 
Description of Reference Numerals: 

1: reactor body, 2: tray, 3: catalyst, 4: grid, 5: center 
pipe, 6: fluid inlet nozzle, 7: quench pipe, 8: catalyst 
outlet nozzle, 9: fluid outlet nozzle, 11: top nozzle, 12: 
manhole nozzle. 
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Fig.l Fig. 2 
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